Modulation of apoptotic cell death by extracellular matrix proteins and a fibronectin-derived antiadhesive peptide.
Cell adhesion to the extracellular matrix (ECM) has been implicated in apoptosis in anchorage-dependent cell types. We recently found that a peptide derived from fibronectin (termed III14-2) inhibits the integrin-mediated cell adhesion to ECM. Using this antiadhesive peptide and a variety of ECM proteins, we show here a critical role of the integrin-ECM protein interaction in apoptotic regulation of human umbilical vein endothelial cells (HUVEC). HUVEC in suspension underwent apoptosis under the serum-free conditions, as judged by nuclear and DNA fragmentations. This apoptosis was suppressed to varying degrees when alpha 5 beta 1, alpha v beta 3, and alpha 2 beta 1 integrins were occupied with either soluble or immobilized ECM proteins such as fibronectin, vitronectin, and type I collagen, respectively. Peptide III14-2, which had no effect by itself on the HUVEC apoptosis, disrupted the ligation of alpha 5 beta 1 and alpha v beta 3 but no alpha 2 beta 1 and ultimately led the cells to apoptosis, indicating that this antiadhesive peptide indirectly induces apoptosis by blocking cell survival signal delivered from alpha 5 beta 1 and alpha v beta 3 integrins. Genistein, a protein tyrosine kinase inhibitor, slightly reduced the rescuing effect of fibronectin, whereas sodium orthovanadate and bombesin, which increase in the level of protein tyrosine phosphorylation, made HUVEC less susceptible to apoptosis and blocked the effect of peptide III14-2. HUVEC adhesion to fibronectin substrate raised the tyrosine phosphorylation level of focal adhesion kinase and the expression of cytoprotective Bcl-2 protein, both of which were reversed by the antiadhesive effect of peptide III14-2. Thus, the opposing effects of ECM proteins, including fibronectin and vitronectin, and peptide III14-2 on HUVEC apoptosis appear to be due to the opposing effects of these factors on the signaling pathway which includes tyrosine phosphorylation of FAK and Bcl-2 expression.